Observations with the image tube scanner at the Shane 3-m telescope are combined with data obtained with the International Ultraviolet Explorer to assess the spectrum of the remarkable high-excitation planetary nebula NGC 6537.
The abundances of Ne S, Cl, and Ar appear to be essentially solar to within a factor of 2. Our interpretation is that the progenitor of NGC 6537 had a chemical composition not differing greatly from that of the Sun. In the course of its prenebular evolution, C and probably 0 were converted to N and much H was converted to helium.
The planetary nebula NGC 6537 (10 + 0°1) appears to be an irregular bipolar object. Its remarkably complex structure is well illustrated in Minkowski's photograph (1) or in the isophotic contours derived therefrom (2) . Table 1 summarizes some of the relevant data. We give the rf position as measured with the Very Large Array or VLA (3) . The bright central region is only a few arc seconds in diameter (4, 5) but fainter extensions reveal a much larger object (1, 2) . The nebula is heavily reddened by interstellar smog. The measured flux at Ho (6, 7) is dimmed by 20 decibels (dB) [refs. 5, 8, and 9] . This circumstance makes observations in the UV difficult. Estimates of the distance of NGC 6537 based on the assumption that the nebula is optically thin lead to large values (5, 6), whereas those that are based on more plausible hypotheses (8, 10, 11) (14) . In that respect it is similar to NGC 2440 (15) (16) (17) and NGC 6302 (18, 19) We employed conventional procedures to observe the spectrum of NGC 6537 with the image dissector scanner at the Lick 3-m telescope, using both red-and green-sensitive tubes in order to cover the spectrum from the practical UV limit near X3300 A to the near-infrared limit near X8600 A. All lines whose intensities are followed by a ":" are uncertain and may be in error by ±60%. For many elements, the greatest uncertainty to obtaining elemental abundances lies in allowing for unobserved ionization stages. Nitrogen is one of the most popular examples. A favorite procedure is to assume Ne/N = O+/O, where n(O)/n(H+) = [n(O+) + n(O2+)]/n(H+), which seems to give results accurate to within a factor of about 2 in nebulae showing a large range of excitation (20, (25) (26) (27) . For low-tomoderate excitation objects, somewhat similar types of formulae have been developed for other ions, most notably neon, but for other ions such as sulfur, chlorine, and argon, such nonphysical, ad hoc formulae often prove frustrating.
The most rigorous approach is to calculate a theoretical nebular model in which one reproduces the observed line intensities. The most successful model of this type appears to have been achieved for NCG 7662 (28) . Here one deals with a relatively symmetrical object, not heavily obscured by interstellar smog and for which a wealth of good observational data is available.
For an irregular object such as NGC 6537, one can scarcely expect a theoretical model based on spherical symmetry to yield precise agreement with observations. Instead, the best one can hope for is that the theoretical model will serve as an interpolation device (15, 29 One difficulty is that one has a sufficient number of adjustable parameters to preclude the isolation of a unique model. These include the radius of the star, the effective temperature of the star, or, more particularly, the flux distribution of the emergent radiation from its surface, the density of the gas, its chemical composition, and finally the geometry. For obvious computational reasons, we are restricted to symmetrical models. These may be spheres of uniform density, dense shells surrounding a low-density inner zone, or composite models with a shell consisting of both high-and low-density segments (ref. 30; see also, chapter 7 of ref. 21 ).
For a given emergent stellar flux, considerable differences in the predicted spectrum are found depending on whether we assume a uniform sphere or shells with various ratios of shell thickness to radius (31 parsec and various shell densities showed promise but it was impossible to represent accurately the observed intensities.
Lack of space prevents our making a detailed comparison of observed intensities with predictions of the various models. Table 5 presents results obtained with the best uniform sphere model we obtained, model 4, and with a shell model, 5S. Table 6 summarizes some characteristics of the models. Model 4 follows a blackbody distribution longward of 125 A, while model 5S has a dip at the helium ionization edge.
The data in the first three columns of Table 4 are used to calculate in column 2 of Table 5 the sum of the observed ionic concentrations. Notice that for carbon we do not use the results from X4267. Further, we have not used the N V X1240 results because they are subject to large uncertainties. We make two estimates, columns 4 and 6, of the chemical composition of NGC 6537, in one instance deriving the ICFs from model 4 (column 3) and in the other from the shell model 5S (column 5). Columns 7 and 8 compare log N derived from the homogeneous sphere and shell models. In spite of the differing energy distributions on the high-frequency side of the He II limit and the different geometries, the two sets of abundance estimates fail to agree by less than one dex. The usual procedure of comparing abundances employed in the model with those found from ionic concentrations and ICF factors is not very meaningful here as the models serve here really only to provide a basis for estimating the role of the missing ionization stages.
Discussion
The helium abundance is not dependent on the models. We may take a mean of data in columns 4 and 6 of 
